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(57)Abstract: 

PROBLEM TO BE SOLVED; To provide a semiconductor memory having a burn- 
in c ntrol circuit improved in reliability. 

SOLUTION: This burn-in control circuit 140 receives a signal &phiv;WBE 
inf rming burn-in test operation and external address signals (A2 and A3) and 
g n rates a control signal &phiv;NWEn. The signal &phiv;WBE is an active high 
signal which is non-activated during normal operation and activated during burn- 
in peration. Then, the signal &phiv;NWEn is a signal for addressing selectively 

v n numbered lines or odd numbered lines out of main word lines MWLi. Thus, a 
main word line can be activated selectively by controlling a row address signal to 
address internally a main word line at the time of burn-in test operation. 
Therefore, sufficient stress can be applied to a main word line during burn-in 
test operation, consequently, reliability of a semiconductor memory can be 
impr ved. 




LEGAL STATUS 

[Dat of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind f final disposal of application other than the examiner's 
decisi n of rejection or application converted registration] 

[Date f final disposal for application] 

[Patent number] 

[Date f registration] 

[Numb r of appeal against examiner's decision of rejection] 
[Date of r qu sting appeal against examin r's decisi n f 
rejecti n] 

[Dat fextincti n fright] 



C pyright (C); 1 998,2000 Japan Patent Office 



(19)0#B#fW (JP) 02) & !U & SI CA) 



(H)tffFtH«&W## 

ftm^l 1-238397 

(43)&B8B ¥J«ll*P(1999)8)i31B 



(5i)inta 9 «BUia-«t F I 

G 1 1 C 29/00 6 7 1 G 1 1 C 29/00 6 7 1 F 

GO 1R 31/26 G0 1R 31/26 H 



wm&& W*JS©*7 OL 9 H) 





»H¥10-334785 


(71)fflHA 


390019839 












¥jffilO¥(1998)11^25S 




^fl8eH^aai*lSTeA^K«»B416 








# *^ 


(31)«5fe»^#^ 


1997 62868 




^eSSDfC«iI*lSrfc»»B»#P1067- 


(32)«5feB 


1997^11^250 




1 


(33)«5te*fc£HBl 


«■ (KR) 




# ft& 








i:»SBa^«jS*M*e*Bfe v tr^461 








^ it® 








*WSS]K«jM*iif^®»B^#M (#*& 








&b) «rHftx-e-^ 1-1208 






(74)TCBA 


&s IE® (*i«) 











(54) [&tH©£*M ¥##*^UgH©A-W>{W»[Hll& 



(57) [B^J] 

[BUS] ff^tt^(Sl±$*fe^-->'f >*Jffil[H]m&^ 

*&W<D, A— W >^iJWIh1S§ 14 0li 
>:r* hiMt£*D<3-tt-3{f^<I>WBE t 2 If* 
hCQ^-aSTKU^M^- (A2,KtfA3) SSttAJlT*!/ 
SPfi^aNWEn&SS^-f {f^-^WBEttiEm^tt 

ONWEnii^-/>'7-F7^ >MWL i cf>. 




(2) 



»W¥ 1 1 -2 3 8 3 9 7 



D-#|RiC#Srf3ffi»©»2'7-H^>i: > 
wimm 2u-Y^-(>t mtvm l7-h'7^>fflittt 
1 :n (ZZX\ nt&<J>*<ti>ljL*)*Z^7£m t? 

ittitzv-Y?-* ><cpii&i-z>mi v-y^j ><P, - 
hubbm- w >mw<Dm^mi^ i &vm 2®mm^-iz 

j6-r*-«ffl* 1 0-7fI/^gf$«4U fit, 

Huf3^- > -f >»>#©IBlc Huffier) -^JituiBStSYb * 
ttfc^2o-r Kl^«^£gltA*u ^UT, -*f© 
BtfgB^ 1 P-T K'U*«»fcJ6 ttKMlfc^ 2 "7- K 

[H^2] «na#^^u-fe;ni-^©BfiK*+^'> 
* — k— t?©^-f ^^-Pv>^x^-$:^tffiSciMl{r 

[If** 3] «IESSiav«2D-7 , l«U^M*ft» 
S^Sii, IEm»^©ra»C«uiB^ 1 a-T Kl/Xi 

7 P U*^* * 7 7M, BU§3&SS 2D-7 P W*«9C 

7FMn^77 £^tr 1 lc!B«©*a£1iM * U 

w >«rf^©iBic, m^m i aw* 2 wws^fcjs i^t 

-M©iuI2^ 1 d-T P b^ft^S^bTHulB^n- 

W >«rf^©|fflfc, «IB>t— W >IM^*»I6*S«9 

« 1 KE«©iMMM * 'J II. 
[lf5R«6] a — k^ACvHJy^-eU^iJ;* 
n, #*#-0©fi5»ja**/V>*-fc-o©;W s>5=-p 
5>^*-£JI<lLfc^ ; e | J-fe;v©7W 
P-#ffiJiCf£31-r3*tiSl©;W >9- P 
m/13 d - C S «ft©-y y<7 - P 5 -f > i: , 



buE^ -OV—Y^-Ok. MElt r "7 — P ^ -f > © Jttt 
1 : n ntt'J>&< kfc 1 <fct>*#&Jgg&) T* 

ta<hi>2\f:^Y ©*gpr P u*ft4tcj& bt^ l 

» 2 »u»e* 

iiuE;*— W >1W©II£buE7' FW'^r^ - 
ottftEJS 1 Bam 2 Mffflrecfti DTmiE;* -f > «7- 
p^-f >#j8tFWK7'Pl^>^£ft5J;5Cft5t-r3 
-»©*lD-7I»l/^i9**4U ^UT> 5&U© 

tfSDt, #*tt*>S>&SS&2D-7'Pl'*©^&#* 
rSttYb^-B", 

miE^-W >iMP©IHCl!9ia«(SftS*i3fe»2 d-t 

7-T >©l!S£«{£Jt#2Bi£;**i.5 J: SCUMS* 2 <7- P 
Ho 

m^&mmLtzy-??- y^j >©rataten* s ^-r 

5 i a (dSJR^CrSttYb cT-&€> IS5R^ 6 1 13«©*a»»; 

[^^©P«ffl^l«H^] 
[0 0 0 1 ] 

i:* I -e§-S/^->-i' >SiJ®IUEg (burn-in co 
ntrol circuit) S&o^zitM * 

tgrt &*©-?& So 

[0 0 0 2] 

[^©tt«] (dynamic R 

AM : DRAM) Wi;**^ >^7A (s t a t 
ic RAM: SRAM) i:|s|Wi^€'JMtT\ 

/*';-b^©jg^ (s^-^i:, ruy^ttxe^BS) & 

SOttfflt^Jj (strength) $:^aE-r-5fcto{CS 
^cFiiv ^oB^SSE (exterior suppl 
y vo 1 t age) «&5V>tt«S«E J: DiS^SEEA 5 

Kgood s t a t e) -C-fcSfrfSWi^tffi 
(bad s t at e) T- 3 i>> C k#T" £ 



(3) 



£fM¥ 1 1 -2 3 8 3 9 7 



[0003] *miz** ] )$i&ifi&mm{b2tizic± 

(hierarchical wordline st 
rcture> SfcV>fcfc 7 }ai'7- h*5^ >#fjg) T-ifcSo 
g-f-St, 16M DRAMfjgg&©.*^y$i«^ - 
o©^t'J*«tffl!iaT&5 1 2©<7-K5f >£3§ 

©, Bi)T*SS LfcPitJf K5-f >«St*V^tt»IS 

7-K5-f >*J1CJ:*4:, 5 1 2©y- K^-f > (fel 

» sso s is r set vrv—Y^-i >tmn 
[0004] nfB©^^- k?^ > oifsragcv #y 

5>U3>>tpt,3fei,) (zMJtS-TS^'f >7 — > (31 

[0 0 0 5] huT> SfilfePSl^ (rtV^fcttMM) <7 

- h"7-f >filif ^^DRAM^/*- W ^lWpjFaEfr 
£ft5i§-S\ —Wtm^v—T Y (row ad 
dress signals) i&IiphLt^77-F 

^-ttliT*^&*W &*JS'Jt-S c k#T- §SJ;5t:6 

So 

[0 0 0 6] b#>U «a5ft»C,t5/t->>f>fXb 

RAMfnI©it79- Y?-< >£*fjS-*-.5#,>W 

- >tt:£TA s r£ttfb£ftTO&©T*> 7U 

•f >"7— Y?4 >#n— W MM^©M{CIH— «e 
«ffiu^;i/£#o©T% ^-f >y— K^-f >©fflic«& 

[0 0 0 7] 

[&»«##& u * -5 fc-rs as] fct, #s8is©gfcj 

>7- F7-f K^'f >T-7>i!l£ft;fe 

K7-Y>©KKm<4*£#B£;*#££i:i.:«fc»K 



>«J(WfllB«llflt Ufc^MHM * U SSSfttttSl i: 
[0 0 0 8] *»W©ffeO§WttflMBtt&fi±*#«C 

[0 0 0 9] 

[ISS&8?*-rsfc«>©^l8] ±a>bfc.fc-5fcifl<j£it 
j£t-Sfcto©#&iE©-o©f5S&CJ;£,i^ D-i:*^ 
A©v b u '^XfEmnt^t 'Jt^SIILfet 
;i/7Wk> O— 1 
>'fc* o-*lRlKfli»-r«a«©»2 7-K5-f 
8 2 7-1*94 >4J61?—I*9>f >©tb{*l : n (c 

lW*©IHfcSB2l7-K5-Y>*>x ^WBrKl/^W^CW 

fasir, /t- w >«ft5©mfc:* i svs 2 fpjfffflr* 

bT^ 2 17— K =7 -f > #33?fltlK 7b'l/i'>^Sn 
-*f©&lD— 7Pl/^ffS«4U fit, M-> 

ititZtltzmZa-TYUXm^ZglfXtl, ■€■ Lt, 
-*t©^ 1 a-TKV^e^^jSCT^bfc^2C- 

[0 0 10] 3©^«C43V»T V g-^ * U -tr;i/tt— t?© 

tfo 

[ooii] zammicis^Xs ^iMi2n-7b- 

U^«^*»^-J-*¥«tt» iEWiWcmiCJIIlD-T 

*fc#«-f Yi<zm^&&*gi?AtiztzSb<D 

m2TYUX^V7 7*-gti„ 
[0 0 12] i©^«tC*V>T, |17Fl/^>>77 

UT-^©^1 U-7 Y \s xm^z^isTr^-yic 

[0 0 13] d©^{Cl*iV>-C, 127 l»l/^977 
[0 0 1 4] *»ra©flb©W«tJ;«i:» D-t*7A 

©^? h y ^^^T-E?ij$n. s^tf-ooifis^-w^s/' 



(4) 



<&mW- 1 1-2 3 8 3 9 7 



1 :n (ZZX\ nfc^>&<£:&l &;£80 T* 

KifNDliStcT h* ^;t977 ff> -ofcfcSg l srrtd 2 m 
fflJfi^Ht&DT^-f >9 — 1*54 >#3i#?B<jfcT ^*l/S' 
>^£ft3J;?t^;£:rs-*f©f^^ D-^FP^fs^ 

-Tr'i^{§^£#*«^b;*-e\ n-w>i&#©H 
ttS14^^nfc^2'o-TKl/X(s^^S(tA^ ?b 
t> -#©g!l n-^r-l^f§^iCj&DTfg2'7-r'7 
4>t>, KHgLfc^-Y >©IS£S{&M#|g£$ft3 J; a 
tI29-K7^f >£Sl*Rl&CStt*b2H*£7 = 3-y& 

[0 0 15] CO^«tl43V>T, r3-yii|2 0-7 

$ ft fe ^ 2 <7 - K 7 4 > £ *t Jfc I" & If 7 7 - Y > £ 
£T j£i > JiBMg b feir 7V— Y 5 -Y > © M C 

[0 0 16] iCDi^ftlStiD, W >t^ h 
[0 0 17] 

mwxDfsmaBm kit, *#sw©nsii^!it«fcs# 

[ 0 0 1 8 ] 0 1 5 i:> *$8W©fr*&&¥a$te 

W >fflflr@& 1 4 0tt;t— W MM^©Bt^ 
->-f>t#^«lf.fSif (<5WBE) M7Hl/^ 
li^-A2SO t A3{Cf&U.T^-r >9— >MWL i 
t>TYVi'l'7-rz>ti)to<DXi—7Yl>7.m i %*, «T(4 
tr* hft»JW1-*&«>0«!l»«9«NWE OSMNW 

xa^77 1 6 2tt*n©u^;i/CJ:t)«*#B/«HR 
SS^-f >«7— Y^-i >%miR-f2>tz®(DV — T YVZ 

^>9-r-v4>#jIlRi&£ffit4{b;**i§o -f&fc 
*>, Rgbi^'f >9- >©W(cSffiM*s^fiK^ 
tlS©T% A— >-f >t^ M&{^©K^^ 

[0 0 19] BV, 01 *&m-fZ>h, L 



b'f (memory cell array) 1 0 0^ 

^'J-fe^T'H' 1 0 0tt.rf<f >"7— K5-f > 
(main word lines :MWLi) (CC 
X\ i = 0- 1 2 7) % V7V-Y74 > (sub-w 
ord lines : SWLj) (3CT% j = 0-5 
l l) &*{f-rs. ^'J-te^Tl^ 1 0 0#«&©* 
* 'J -fe^z/o v>7 (memory cell bloc 
ks) *»6«JSfi**i«ci:ttc©^»©jB«flSj&»I»ft 
M#UfcA^K«t<5eoe,nT^S. «S±s 01fc(i- 
rD©p< ; &u-fe;b7'D <.y^#ia^£ft£o ^ 

9-r*5-f >MWL i i:tt7"9-K7-f>SWL j ©tb 
fctl : 4T-feS. 

[0 0 2 0] *4 >U— Y^-f >MWL ifcfcD — ^=1 — 
y(row decoder) 1 2 0 

^ItRAmWRAm (ZZX\ m=0-8) 
Ant^-f >9 — r-'^-f >MWL i tf, — O (®-T«. 

MWL0) ^jltRUTs fits stR^nt^— K 
7>f >MLW0{v*t*S1-2>Ho©itP''7— ]»5>f> (S 
WL0-SWL3) tf, -Ci^i{Rt5fe«)©ifPX 
0-PX3Sr^^--5 o 0®£ttia:^;*:fxTV->#^# v 

{g^PXO-PXS^m^-tSfcto©^^^ >i:f-y 
7-1-7^ >'swl jifi&mi-zffi&izVT'y—Y^j 
>&&*mtR-r&tzisb<D-y-7'v—Y ; 7-i>7 : ^--y (s 

ub— word line d e c o d e r : SWD) 

-f > (s-rst, mwlo) tc^fiB-r •sir ^9-^^^ 

>SWL0-SWL3^ — o*s^JS-rsSWDtC<fc!3 

[0 0 2 1] «fi«Ci5DRAM8«i;t->^>lB 
(b u i n- i n control circu 
it) 1 4 0SU ? 7l-l/7>^y7 7iiS (addres 
sbuffer circuit) 160 &$tr 0 
>J>fflm®B&l 4 Ott/^— >-f MWft»l6* 
S(f^OWBEi:2hr^ h(»*|.«7l'^en (S1"i) 
fc, A2^^A3) ^§(tAnT$iJW(f^«NWEn 

(C1C:T\ n=0, 1) £#g£1-3o «^«WBEttIE 

©BCrSSYb^n-ST^^-r (active 
high signal) ffei. i^ON 
WEnJi^-T >7-b , 7-f >MWL i tp, <SSSc*S/^ 
i!(Sl7-f> (even-numbered line 
s orodd — numbered lines) 
tKmz T Y V > * tz ttXDm^-X & Z> . 

[0 0 2 2] 7YV7.ny y 7 IslSS 1 6 0 teIEm&ft# 
©HJC^aSip 6 T T L L/^;i/©^g|5T Y U*m^ Am* 
fttAtl, CMOSl/^OD^Hl/^ffRAm^ 
tf-RAm5f3-^l 2 0C«tt-rS„ (UES1 6 0tt 
^-f >9-K7-f >MWL i&7'KUi'>^1--5fc«)© 



(5) 



^P8¥ 1 1 -2 3 8 3 9 7 



(m-tZt, RA2-RA8) 4>, «T(£ 
tf 9 h lZttfo-fZ>7 Y l^ff^A 2 ftgtt AHS &#>© 
Il7h-|/7n^77l62 t-9"7' , 7— H7^>SWL 
j ft7 Fl^>^Sfc»©:7 > KU-*ft^ (A 0,5 A 
1) RXI&*)<DTYV7.m^ (A3 -A 8) ftglxAft 
5fe»©|27KI/7A-^77l 6 4T-#*S£ft£o 

[0 0 2 3] iEftmttmft<bWz9mi*e>&m-£ixz7 

KU^fl-^AmS^^^^-^SfetfxDD— T YVTs^v 
■^-{s^ (row address latch sig 

na 1 : RAL) (Cfc 9^ 1 Rlfsfc 2 7* K 977 

1 6 2&tf 1 6 4 tt^{£it57 Hl/^Am^MS 
J7A*l3<, L*>U W M&^CDH^^dPT' 

K 1/ A mfcJu #Sttfls Sn5D-7b'^7^ 
ifRALWD, ttmi-&^v7Tlzmn£tl%:i,^ 
CtUCSbT^ M— W MWNDlHfcSS 1 7 Yls 

XM977 1 6 2fctK— W >$«|I]E& 1 4 ofrbrnm 
£ft3#Jffl®^*NWEnCj&DT— *f©n— 7* Hi/* 
fg-5§R A 2&tf RA 2B&Mt5. 

[0 0 2 4] -fbts ^271^1/^^77 1 6 4 <£A 

- w >»jwihb&i 4 oc«ffc3fts>t— w >5r7 h 

-7FWffRA0M-RA0, RA1M-RA 
l v RA3&tf-RA3~RA8;Stf-RA8ft>'Wl' 



RA0M-RA0, RAl&tf-RAl, RA3M 
-RA3~RA8;Ktf-RA8ft§(*AtU f LT, — 
MO O K l/*<t^R A 2 .Ktf- R A 2 {CJ6S UTPJg 
LTz* J > 7- K7^>CP^«4^«4t5 J: 5 K 
>7-l*5-f >MWiftaiRfl<j£rS&{b;*-fe>-So IS 

[0 0 2 5] 02 ft#J«a-f 3 fcv *%W<DK£ L-l^fUE 
r^tisn-v-f >aHj»ls|fi&ft £ ft 
TV>3o M-W >3fJ»lH]g&l 4 0ttn->^ h 
iffCP^CIfOWB E£7Y l/*/t^A 2#tf A 3 ft 
gittAftTftJWt^GNWE OMONWE 1 ft#g£ 
U I^O-fWW-WlO, 16, 18, 2 OS 
tf 2 2 i:ro©NORy-h 1 2M1 4£»?>&oT^ 
•So «^<KWBE^tf7 > KU'Xfl^A2StfA3©U^ 
;i/C<tSH»§f«NWE OM*NWE l©l/-<;i/ft 

S 1 l-^-f o 

[0 0 2 6] 
[*1] 



W B E 


A 2 


A 3 


<t> N W E O 


C> N W E 1 


L 


X 


X 


L 


L 


H 


L 


L 


H 


H 


H 


L 


H 


H 


L 


H 


H 


L 


L 


H 


X : DON'T CAKE, H : />>f L"< /U . L : a — /U 



[0 0 2 7] €1^ Jll 5 <fcd£> A— w 

XBHWHBi 4 0ttiE^i&&lfr^fflr ( 8£D-i/^;wc# 

WE 0SMNWE 1 ftD — WUzmgf-f&o 

[ o o 2 8 ] m 3 ma i <Dm i ©si 1 t y v y r 

ftjjvnUB&ET'fc t) , 0 4 1 ffl^S 27Kl/^^y7 

7ft^t~Eie§0T-&£. 

[0 0 2 9]Sy ( @3^#it5J:, fI^-*RAE{±7* 
Kl/^t.)»7 7 ft rS&fc£-ti--5 tzHbom *5X'$> i> , 3- * 

<btt»Clii*Sft5 z£K£t), <I^<KRAEfctP-# 
JBfcHPSttfbSn*. it$RALtt7Hb^S7 
^?-rSfe»©ft^i:bT, ft^*RAEi:|B]-&teffl 

"WKHsfBttflsSft*. *bT, IfORARIiD-7 

7 Y V7,av y rotii^ft&^D— i"OUzti)mfc$-& 

SfctoOff^-T-fe-2). 

[0 0 3 0] |17FW5r7rl 6 2 ttlEflffciMt 



©R8fc T T L l/^l/WM-gPT- F 1/X{I*§A 2 ftglTA 
ft, CM0Sl/'Vl'©Ma>£&5D-7'Fl/*«^RA 

2Stf-RA2ft{±}7a-T5. -eiT, W h 
■MPO|«C*«ttftSn*©9* R A EM* RALC 
cfc»3^7Fl/;*{i^#EWra£ft&V^ SH> H2®^ 
-W MHl^l 4 0^e,att$tlSW{s^-<l>N 

WE OfiOTNWE lOl/^KCt^D^KMif 
RA2M-RA2SMt5„ 

[0 0 3 1] tt&Zt, $iJ»itONWE O^n^ U 
^;i/t?fet), ftJMI^NWE 1 *sn— ly^yi/T-fes 

h7>^^- 3 4J±^">^tlv h7>-^^-3 
2(i3h7$*xSo -ZCDmm. ^>n-^-3 6M3 8 
SibTD-7KV^flfRA2M-RA2li#«D 
— l/^l/fc^NW l/^;HC!&S. $!lWf^-<»NWE 0M 
<5NWE l©ffe©^femiT*^fe73«i:|5]-*©T% 

4Stf 2 6tt§^PMOS h^>^^^-2 5Stf 2 9 
ft#&, #h^>^^^-2 5Stf 2 9 ttttJS&f 5©J» 
/g-9-<DNWE 0SVONWE 1 P^l/T-^SBt, 
*fjt6+* h^>^^^-3 2Stf3 4T*^^n€.DC 



J 



(6) 



ttmW- 1 1 - 2 3 8 3 9 7 



mW^Ts (current path) %&mi-&fc&) 
t:^NANDy-b2 7M3 l£jg{ft£ft£o 

[0032] miz^mTzt, ypuxm^A 

0, A 1 2&ZFA 3 — A 8 tettj&-i~Z>y K UXS^y 7 y& 

[0 0 3 3] 0 4 coy 1 6 4£Jg{££ft 

Sff-^flRAE, <DRAL&tf<X>RARfc|I]3<£>^ft£: 

[0 0 3 4] flU 0 3CDTKl-X^^>^ri:^^SCD 
6*7* KL/^^'^^t 1 6 4#M— W >5rX M&f£££a 

^U-l/^;i/(5[){f^0RAR^i: DNAND^-h 4 0 
Mzmu£ft%><DX\ J * — H]g&4 6&tM 8ii 



E WD^h^o StoT, NAND?-h46RV*48 
[0 0 3 5] l2 5tt*^BJ(Z)^'->^ h^e-Kfc: 

P*fflKIfc0J!2ft£o 

[0 0 3 6] yt-W>:r* hIW#^tT£ft6i:> ft 
^(DRARMC)RAEi:i^-CEIi^D-l/^l/ 

hiW£^£^3«^WBE*)VW L/-<;i/^ffliD^ 

ftSo fl^ ^^?>SJAa^ft^>r KL/^ft-^A2^ 
tFA3CDl/^Ua^^ F7^f >MWL i SrT 

Kl/v>^t-^fetoODD~r Kl^^fg^- (A2-A8) 

(^"T^i:, RA2M-RA2) £©JWlT 
^ONWE0M$NWE1^4^n^c ^ft^^ 
^SSfiaii^ 2 © J: ? C & £o 

[0 0 3 7] 

[*2] 





A - M W L 


E — M W L 


O - M W L 


A 2 


L 


L 
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